The device used to equilibrate volatile hydrocarbons between 1-octanol and water was essentially the same as that mentioned in a previous paper;8 polytetrafluoroethylene (PTFE) film and a trap were removed from the device for the present use. The device consisted of three parts: a cylindrical separatory funnel (6.5cmi.d., 600 cm3 capacity), a test-tube (2.8 cm i.d.X25 cm), and a Viton diaphragm airpump (Iwaki Co., AP-032Z). The three parts were connected with PTFE tubings to make a closed system. To the funnel and the test-tube were attached jackets, through which water was made to flow so as to maintain the temperature of each content at 25.0+0.1°C. The device was placed in a room where the temperature was held at a temperature higher than 25°C.
Once the partition equilibrium is attained, the solute concentration in one or both phases is measured.
The main disadvantage of this shake-flask method is the formation of emulsions during shaking, which affects the observed Kow values; the aqueous phase often needs to be centrifuged to remove most of the small 1-octanol droplets.
In order to avoid this problem, a "slowstirring method" has recently been proposed.7
Stable and hydrophobic nonelectrolytes are generally more or less volatile. The new method proposed here is applicable to such solutes. This method is based essentially on the same principle as the shake-flask method, but the 1-octanol phase is not allowed to contact directly with water. Instead, air is bubbled through the 1-octanol phase, in which the solute of interest has been dissolved, so as to produce a solute vapor. The vapor is introduced into a separate water phase and circulated in a closed system. The partition equilibrium of the solute between the 1-octanol and water phases can be attained within a relatively short time; 1-octanol droplets are not observed in the water phase. The 1-octanol/water partition coefficients determined in this work are given in Table 1 In an attempt to demonstrate that the present vaporcirculation method is also applicable to organic solvents other than 1-octanol, the partition coefficients of naphthalene and chlorobenzene between water and normal alcohols of C4 to C7 have been determined.
These alcohols were saturated with water; water was saturated in advance with an alcohol of interest. The concentrations of naphthalene in the aqueous phase are shown in Fig. 2 as a function of the vapor-circulation time.
A constant concentration of naphthalene in the aqueous phase, which increases as the number of carbon of alcohol decreases, is reached after 1 h for Cs to C5 alcohols, while it takes 6 h for 1-butanol. The partition coefficients of naphthalene and chlorobenzene calculated A headspace gas chromatographic method has recently been proposed to measure the partition coefficients of volatile solutes.9 The present method is comparable to this method regarding the two points mentioned above. Although the latter method requires no standard solution of the solute, the solute should be sufficiently volatile to be measured using a chro matographic detector.
